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The.'study of the grinding effects on clay minerals is a subject of 
great ~nterest because is a very common process in the industry and re-
search laboratory. Very líttle ís known of the effects of dry grinding 
On sepiolite, which is widely used in the industry. In this study, Va-
llecas sepiolite was subjected to dry grinding in a ball milI for va-
rious periods of time. Changes induced during the comminution process 
were examined by X-ray powder diffraction (XRD), specific surface area 
measurements, DTA-TG and 1R-spectroscopy. 
The X-ray diffractions patterns of ground samples showed a great 
resistence of the sepiolite structure to be destroyed before 4 h grin-
ding. Even the samples ground for 8 h and l4 h showed the characteris-
tic sepiolite reflections quite well defined. The width at half-height 
of the diffraction peaksand integral intensity (1) of the 110, 060 and 
131 reflections were calculated. The I lIO decreased more rapidly than 
1060 and 1131 for short times of grinding. This seems to indicate that 
the first effect of grinding ls to disturb the parallel array of the 
structural units in the sepiolite fibers. After 4 h grinding, the de-
creases of I for these three reflections were similar, probably becau-
se the atomic structure begins to break up. 
The specific surface area evolution of the ground samples indica-
ted an initial increase until 15 min grinding and a subsequent decrea-
se which was very rapid from 8 h to 24 h (Table 1). This latter de-
crease of the surface area indicated that the line broadening in the 
X-ray reflections from 4 h was due to structural lattice deformation 
induced by dry grinding rather than to particle size diminution. 
The DTA of sepiolite shows three endothermic effects due to free 
moisture and zeolitic water (110 2C), bound or structural water (330 2 C 
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TABLE 1. Specifíc surface areas and OTA-TG data of ground samples. 
Grinding Surface DTA peak-temperature Weight-losses from TG-rurves 
time area 20-200 200-400 400-700 700-1000 
h 2 -1 QC % m g 
O 283.6 105 334 5(10 843 10.78 3.19 3.05 2.63 
0.25 304.7 
0.50 284.1 
260.1 110 350 515 838 10.65 2.94 2.85 2.42 
4 216.3 110 355 nm* 830 10.17 3.05 3.18 2.45 
8 159.8 110 355 nm 825 10.37 3.52 3.48 1. 78 
14 59.4 114 nm nm 820 10.42 4.68 3.70 1.82 
24 27.2 113 nm nm 816 9.57 5.38 3.23 1.21 
not measurable 
and 500ºC) and an endo-exothermic effect at 845ºC which is characteris-
tic of the development of high temperature phase by structural dehydro-
xylation. The peak-temperature of these endothermic effects increased 
and broadened upon grinding. and the 14 h samples only showed the first 
endothermic at 110ºC (TabIe 1). The weight los SeS from TG-curves co-
rresponding to three steps defined by the OTA effects (Nagata et al., 
1974) are summarized on Table 1. The weight losses at 200-4002C and 
400-700"C increased upon grinding from 4 h, while those at 20-20QºC 
and 700-1000ºC decreased. This indicated that the weight losses bet-
ween 200ºC and 700ºC for ground (4 h or mor~) samples should corres-
pond not only to bound water but also to new, weakly bound hydr¡¡)xyl groups 
produced by sepiolite lattice disruption. For this reason the TG-loss 
and the peak-temperature of the dehydroxylation exothermic effect de-
creased upon grinding. The peak-temperature increase and broadening of 
the first endothermic on OTA could suggest that some extremely weakly 
bound hydroxyl groups of an amorphous phase are being lost in the 20-
-200ºC range. 
The IR spectra changes of sepiolite upon grinding were monitored 
by the stretching absorption bands of bound (3540 cm-1 ) and zeolitic 
(3400 cm-1 ) water and the bending absorption band at 1650 cm-1 , the 
O-H vibrations of Mg30H at 3680 and 655 cm-1 and the Si-O víbratíon at 
J210 cm-1 (Ahlrichs et al., 1974; Serna and VanScoyoc, 1978). Spectral 
changes were only perceptible for grinding times higher than h. The 
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1210 cm-1 band decreased and broadened at 4 h grinding and almost disap-
peared at 8 h grinding. llowever, the Mg3011 vibration bands remained un-
changed after 4 h of grinding, decreasing after 8 h and disappearing af-
ter 18 h grinding. A decrease in the bound water band (3540 cm-1 ) with 
a large broadeningat 3400 cm-1 and a decrease, broadening and frecuency 
lowering of the 1650 cm-1 band were observed. The speetral changes ob-
served at 3500-3300 cm-1 and 1600 em-1 on samples ground for more than 
4 h suggest a transformation of the initíal zeolitic and bound water 'of 
sepiolíte to weakly bound water groups on degraded surface. 
All these results indicated that the structural framework of sepi:? 
lite is mechanieally more stable than those of other clay minerals. The 
alteration upon grinding seems to proceed in three steps: 
1) For short grinding times «15 min) there are a thinning and shorte-
ning of fibrous particles producing a slight increase of the speci-
fie surface area without struetural alteration. 
2) From 1 to 8 h of grinding a distortion of the parallel units on the 
partieles surface with destruction of surface channels affecting te-
trahedral (Si04 ) sheets is suggested, producing a surface area de-
crease. 
3) From 14 to 24 h of grinding an inner disruption of the lattiee affee 
ting octahedral units is produced and an amorphous phase with certain 
residual order at inner particles i6 observed by XRD analysis. 
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